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ABSTRACT
In previous studies of Cepheid chromospheres with the IUE,we found that the chromospheric emission is
strongly dependent on the period of the star and varies substantially through the cycle. For the shortest period
star in our sample, 6 Cep, we were able to detect little significant chromospheric emission in the short wavelength region, and we were only able to detect transition region emission in the longest period star, 1 Car.
However, the upper limits on these emissions were slightly above expected flux levels for nonvariable stars.
To detect them or place lower and physically more interesting limits on the fluxes we have obtained longer
exposures at several critical phases for three of the stars. We have succeeded in detecting 0 I A1305 in 6 Cep,
but it is substantially weaker than in the other Cepheids. We have also succeeded in detecting transition region
lines at one phase of P Dor and one phase of 5 Gem and in placing much lower limits on the emission
at other phases. The strength when detected is similar to nonvariables, but at other phases the upper limits
indicate smaller fluxes than observed in nonvariable stars.
Subject headings: stars: Cepheids - stars: chromospheres - ultraviolet: spectra
I. INTRODUCTION
For reasons which were discussed in Papers I and I1 of this
series (Schmidt and Parsons 1982; Schmidt and Parsons 1984)
we obtained ultraviolet spectra of five bright Cepheids with the
IUE satellite. These sPectra extended what had alreadv been
known from ground-based spectroscopy; the chromospheres of
Cepheids vary greatly with period and with the phase of the
star. The longer period stars have stronger chromospheric
emission, and it is detectable over a larger part of the cycle.
It appears that the chromosphere is excited at a particular
point during rising light, and the emission declines more or
less steadily until the next cycle again excites it. At the phase
of strongest emission, the flux is comparable to nonvariable
stars of similar luminosity and temperature, but at other
phases and averaged over the cycle the chromospheric activity
is significantly less than in the nonvariable stars. The size of
this effect differs for various of the ultraviolet emission lines
we have observed.
The profiles of the Mg 11 lines at 2800 A were found to show
a variety of forms in different stars and at different times in
the same star. This was interpreted as being due to the presence
of both an emission component of varying velocity and flux
and a number of overlying absorption components. The
strongest absorption component has a velocity which is nearly
constant and is probably dominated by interstellar absorption.
The weaker components show velocities which are as large as
200 km s-' relative to the star and contain both rising and
falling elements. From the velocities of these components we

argued that the regions in which they originate have a minimum
extent which ranges from several tenths of a stellar radius to
several stellar radii in various stars. This is much larger than the
solar chromosphere, but not as extended as the chromospheres
of late-type giants.
In Paper I we presented the strengths of lines in the farultraviolet region. The intention was to make an initial survey
of chromospheric activity in Cepheids with as extensive phase
coverage as possible. Thus, the exposures were all relatively
short ( < 1 hr). While emission was seen in most of the stars,
in the shortest period star, 6 Cep, little significant emission
was found. The upper limits we were able to place on the
fluxes were, however, larger than the expected values based on
the other Cepheids and on nonvariables. In order to determine
whether the chromosphere of this star is similar to those of
longer period stars, it is necessary to obtain deeper exposures.
A further deficiency in the previous material is that only in the
longest period star of our sample, 1Car, was emission from hot
material (temperature > 10,000 K), indicative of a transition
region observed. Again, the upper limits we were able to
obtain for the other stars were larger than the expected
emission strength.
Since the Mg 11 data suggested an extended chromosphere,
it is of interest to determine whether these stars possess coronae.
Bohm-Vitense and Parsons (1983)reported an attempt to study
this question directly by searching for X-ray emission from
coronal gas. In 5 Gem they possibly detected X-rays, and
they were able to place upper limits on the emission in 6 Cep
and p Dor. These data imply that coronal activity in Cepheids
is no stronger than in nonvariable supergiants of similar temperature and is consequently one or two orders of magnitude
weaker than in dwarfs. In the present study we will approach
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